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Claim Amendments 

Please amend claims 1, 6, 13, 15, and 19 as foliowB: 
I'lecjse cancel claimu 10 and 12 follows: 
l'le;j.'3e add iu2w claim 21 c«nd 2?. as follows: 
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Claimg as Amended 

K (currently amended) A method lor LroaLlnrj a gate str^jcture 
coTnpri.?ji.ng a hiqh-K qatc dieiccLric stack to -i-mprove "<-rl-cc1rrixr 
per f o rmf.^nct5- c:hfci ra ot G-r-i-irt-ir t ra- reduce 1 nterf a ce a t,a t e h bo Lwcori a 
high-K uato dlclecLrlo and a gate el e ctrode . comt:)rlGliig Lho step.*? 
of : 

providinci a gate diolocLric layer .stack comprisiny a blnci ry 
t^mrdc? hiqh-K qal. o dAolectri c over a «ir-liean cm i c: o x i d n c L o r 
snh?;trate; 

formlnci a pol ysi 1 i oon gate electrode layer o v e OD. ^-^^ qatc 
dielectric layer stack; 

1 i thocfraphi c<=^il 1 y p.=ittfirning and cLcliiny Lo lorrn a qat*? 
K t nocture ; a n d , 

carrying out at least one plaroina trcaLiueiiL of the gate 
structure following formation o l Iho aal.e .struc ture;?,, said .at 
loaMvL one f.>laf.una Lrcalmont comprising a plawma isource ga& 
selected from the group consisting oI II;;!, Ns/ 0;;!, and NH:j, and 
cqiiibi.na t i ons tt icr cof - 
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2. (Oricjinal) The mothod of claim 1, Turlher comprlsinq the ytep 
oi aniicalino the gate structure lollowlng the at leayL one plasma 

□9 

m 

3. (Original) The method of claim 2, wherein the st«p ol 
.ianoeal. i ng comprises a tempcraLure of from about: 600 "C to abouL 

7r)0 "^c:. 



4. (Original) The method of claim 2, wherein the step oi 
annealing comprises an ambicnL consisting essenLlaiiy of 
nitrogen . 

T). (Original) 'i'hc-:^ mothoct oi claim 1, wheroixi the g.£jL'.e dielectric 
layGT. atack compriiiiOs:; a lowermost SiOy layer .Hornned over tlio 
j. 1 1 con Si nbs t rate. 

6. (currently amended) The method of claim 1, wherein the qat« 
dielectric lay^i^ f^tack comprises a hiqh-K maLorial selected from 
the group contsisting oi tantalum oxides, titanium oxides, I L^j] 
halriium oxidc«r yttr.lum oxides, lanLlianum oxides^ zirconium 
oxides, and silicates and aluminates thereof. 
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7. (Original) The iiioLhod of claini 1, wlioroln the dielocLric layer 
stf-jck conaiiiLiJ ctJijential ly of a lowermost f>i02 l<-.iyGr and an 
ovcriyiiiy hdrnium oxide layer. 

ft. (Oriqinai) The mcLliod of cl?3l.rn 7, wherein the hafnium oxide 
Iriyer 1« formed accordiriq to an ALCVD method at a LcmpcraLure of 
le.'jy Llian cibout 300 "C- 

9. (c:urre.rit:iy aniciided) The method oi claim 1^ wherein Lho cJt 
le af->L one plasm.^ treatment co ne.ifeL.s of a. plaL^iua sjource qas i/s 
selected from the group cona.isti.nq of hydrogen (H^) , and niLrogen 
(N2) ,^ and. coiiibin aLion^: thereo f ■ 

10. CcJnoel led 

11. (Oriyiudl) The method of claim 1, wherein Lho pldsma 
treatment carried ouL aL a pressure oi: between about 100 mTorr 
and about. 10 Torr. 

I 2. cancel led. 

1 3, (currentl V amendcid) A meLhod for troaling a gate .structure 
r.:omprii^ing a hiyh-^K gate dielectric stack: to ±mpr o v e 1 1 A t ba n d 
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¥f^-9:4T;» q <=i a^'^d -^zhrr-^ i ^ ho -lcjr-Vo I tvage chaxtrc tcx'i'iy-tr.rtrt; — o-tf — a CMOO devic e 
reduce in t c r g ac c . , lUaLcs £>L a lii.qh-K gat e d i e 1 eat r i c / gat e 
elecL rode .Lnlerfacc c:ompri.5:i nq the. r^teps of: 



one hiqh-K dielectric having-a-d itilccLrio oonsLjinl'. gr e at e r than 
about; 10 over ci sii-it^tnt ^joiuiconductor substrate; 

form.i.nq a ^■^^-'l-yi!?-4-T. 4-ctDn gate ciccLrodc layer over on Lhe ga t.e 
die! ect r i c; • lay er - t? tack: hiqti -K diclecLr.i.c ; 

lithographically pfAtternlrig and oLohing lo form a gate 
yLrucLuro; 

carrying ont at. l«fa«l: one plci.*jmci treatment of the gate 
y L r u cL Lire lo llo win g ioriikUion of: the gate t r V c?: « ^ ? 
Tea gtt one plaJritna tr eatment comprising a piaisma yourcc ga£j 
i3Glecl:o?d from tha group contjii>ting ol U2, N:>, O2, and NH.ij;_ and 
t:: <.>mb 1 f I a L i o n ^> L 1 > <^ r e o J: ; and, 

anncaiing l:ho gale ylrucluro following the at least one 
p X c^smrj t X e a trne n I;. - 



m 

CO 



pj:ovi.dlng a gate dielectric layer fSLack. <L;oiupri,'Jing at least QO 



o 
o 
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14 . (Oriyinal) The moLhod oL claim 13, wlioroin Lho slop ol 
annealing compriyci? a LomporALuro of. from about 600 "C lo about 

lb. {cLirrenLly aincadcd) The method o£ claim 14, wlierein the step 
of annealing compri^ies? on ambient .?eleotecl from the group 
(consisting of Hs, N^, O2, T=m<4 NHjjj,^ and^ cqmfoinat^^ 

16. (Original) Thco method ol claim 13, whoroin the gate 
dielectric layer stack compriMies a lowermost SiO?. layer formed 
over the 5ilir:on substrate. 



CO. 



g 

m 

O 
O 



17, (Original) The method of claim 13, wherein the high-K 
dielectric is i^eleoted from the group conslKting of tantalum 
oxidc'i, LiLaiiium oxidcy,, lialniuiu uxidos, yttrium OnNj-des, 
lanthanum oxid^s^ zirnon.ium oxi.des, and silicratea and aluminatws 
t her CO I . 



18. (Original) The method of claim 13, wherein the gate 
dielectric layer tstcick coriisi^ts csSisentially ol" a lowori[io.*JL SiO:;; 
layer and an overlying lialnium oxide layer. 



19. (currcuLiy aiuendcd) The method o£ claim 13, wherein the at 
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icaiit one rjla mua IrcalmenL consists of a plasma sourc:e gas 
t '. on f j i . ^ j L s e . ' it e I) I i A .11 . y selenteri from the group coru3i^t:inq ol 
hydrogen (H2) , ni tr oqen and coinbinat ion.'^ L horooi ■ 

20. (Originai) Ttic molliod ol claim 13, wherein the plasma 
ireaLiiionl is carried out at a pressure of botwccii abouL 100 mTorr 
<.md abont r> 'I'orr. 

21, (Now) A mel.hod for treating a gate !:5 true bur g comprising a 
high-K gate dielectric: stack to iinx:>rovc cioclric pcrlormance 
charactcriyticii comprising Lhc JiiLeps of: 

providing a h.i.qh-K gate dic^icctric layer over d 
i;c5mic:oiicli.u:.t:or iiubsLraLo; 

forming a gate electrode layer on Lhc high'-^K gale dioleclr.ic 
layer; 

palterning :L>aid gale olocLrode layer and gate dielectric 
layer l.o form a gate gJtructure; and, 

providing a Irealiuonl of the gate structure following 
f orvnat.i on of the gate structure^ said treatment iioicctcd Irom Lhc 
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group coriLjiijLixig of a Lhcritial LrcaLmont and aL Icaisl: oiio plasma 
LreaLmoiiL, yaid LrcaLmciiL reducing iuLoriacc isLaLoy boLwcoii Llio 
g.fjLo elect rode layer and the high-K gale dielectric layer- 




?.2. (new) 'I'he method of cl..^im 21, wherein the treatTnent compri.ses 
a pla:sma treatment followed by th« thennal treatment- 
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